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Fig.1 Adrenal venous blood sampling procedure.
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Table 1 The common names, plant origins and chemical structures of typical

pungent principles of spices.

Pungent principle  Abbreviation Origin

Chemical structure

Capsaicin CAP Hot pepper
Piperine PIP Pepper
Zingerone ZIN Ginger

Allylisothiocyanate AITC Mustard etc

Diallyldisulfide DADS  Garlic etc
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Fig.2 Chromatogram of adrenal venous plasma containing epinephrine
(E) and norepinephrine (NE) by HPLC-EC method.
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Fig.3 Effects of capsaicin (CAP), piperine (PIP),
zingerone (ZIN), allylisothiocyanate (AIT
S) and diallyldisulfide (DADS) on adrenal
epinephrine secretion. Rats were intrave-
nously infused with each pungent principle
solution (650 nmol/kg) or the vehicle (a 0.9
9% NaCl solution containing 0.1% ethanol
and 0.5% Tween 80) for 1 min. Adrenal
venous blood was collected for 15 min after
the solution administration. The values are
means = SEM for 4~9 rats. Means not sha-
ring a common superscript letter are signi-
ficantly different at p <0. 05.
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Fig.4 Effects of cholinergic blockers on the adre-
nal epinephrine secretion caused by pipe-
rine and zingerone. A, piperine (PIP)
administration; B, zingerone (ZIN) admini-
stration; closed circles, PIP or ZIN (650
nmol/kg, i.v.) was administered for 1 min
at time 0 without cholinergic blockers; clo-
sed squares, hexamethonium bromide and
atropine sulfate (Img/kg and 5 mg/kg, i.v.,
respectively) injected 5 min before 650
nmol/kg of PIP or ZIN administration;
open circles, the vehicle, a 0.9% NaCl solu-
tion containing 0.1% ethanol and 0.5%
Tween 80. The values are means = SEM
for 6~9 rats.
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